Fall 2006 // Green

Second Midterm Exam: PL500
Due on Thursday, November 16 (no class that day).  

Please work independently on the following questions.
1. Suppose that you wish to test the hypothesis that Yale faculty tend to be smarter on average than Harvard faculty.  This hypothesis is then tested by means of a small random sample of sentences written by the two faculties.  These sentences are scored on a scale from 0 to 100, with ill-conceived sentences receiving low scores, and brilliant sentences receiving high scores.  The Yale scores are 28, 17, 80, 45; the Harvard scores are 6, 34, 68, 49, 81.  Suppose that the underlying distribution of sentence-scores is normal.  

a. Express the null hypothesis and the alternative hypothesis.

b. Explain why a t-test is valid here.

c. Perform a t-test and interpret the results.

2. Professor Smedley conducts a one-sided hypothesis test with a significance level of 5%.  Smedley obtains a test statistic with a p-value of .08, which fails to reject the null.  Smedley then decides to “loosen the test up a little” so that the significance level is 10%.  Comment on the merits of Smedley’s procedure.  Is it accurate to say that Smedley’s test statistic was indeed significant at the 10% level?

3. Construct a numerical example of a one-sided hypothesis test that is evaluated by two independent samples.  Craft your example such that (1) one sample mean allows you to reject the null at the 5% significance level, but (2) the other does not, AND (3) the two samples’ results are not significantly different from each other.  [Note: This situation arises frequently in social science journals. Authors frequently declare one “effect” stronger than the other because one sample allows them to reject the null, while another sample does not.  Often, they fail to test the difference between sample results.]
4. Suppose that you randomly assign 6 observations, 3 to treatment and 3 to control. The experimental units are glasses of beer.  The treatment group is served at a temperature of 34 F, and the control group is served at 45 F.  Judges rank the glasses from best-tasting (1) to worst-tasting (6).   Under the null hypothesis of no treatment effect, what is the probability that the three treatment glasses achieve scores of {1,2,3}, leaving the control glasses in ranks {4,5,6}?  Hint: Figure out all the possible rank orderings – what percentage have the treatment group scoring on top?
5. The 17 students in my Intro Stats class in 1997 had an average height of 5’ 6” with a standard deviation of 5”.  The 19 students in my Intro Stats class in 2003 had an average height of 5’ 8” with a standard deviation of 4”.  Is this difference statistically significant?  Why or why not?
6. Explain the difference between parametric and nonparametric difference-of-means tests, and craft an example where the two tests support different statistical conclusions when applied to the same data.
7. While playing craps, you begin to suspect that the (two) dice that are being used are loaded so that they always come up as “seven.”  At the moment, your prior that the dice are loaded in this way is .5, and your prior probability that the dice are fair is .5.  (Suppose, for the purposes of this question, that these are the only two possibilities.)  You watch three more throws of the dice and see “seven” come up three times.  You reach for your gun.  Your friends stop you, imploring you to “use Bayes’ Rule” before doing anything rash.  What is the posterior probability that the dice are loaded?  







